ALLOY SELECTION SYSTEM

Benerits

 Implementation by 10 percent of U.S.
chemical plants would result in
energy savings of 10 trillion Btu per
year

» Improves selection of alloys to
fabricate equipment

e Allows for better equipment
maintenance planning

» Helps process operators optimize
process operations

» Reduces the number of unplanned
outages

e Enhances productivity

APPLICATIONS

The data and information system
developed by this project will be
applicable to the entire chemical
processing industry. Specific
chemical applications include:
ethylene furnaces, hydrogen
plants, boilers, power plants,
flares, and hydrotreating units. The
developed tools will also be useful
in the petroleum, forest products,
food processing, power
generation, alternative energy, and
pharmaceutical industries to
increase energy efficiency and
productivity.

SOFTWARE WILL PREDICT CORROSION RATES TO IMPROVE
PRODUCTIVITY IN THE CHEMICAL INDUSTRY

Many aspects of equipment design and operation are influenced by the choice of
the alloys used to fabricate process equipment. Making the right choice is often
difficult and necessarily conservative for equipment used in high-temperature
processes involving corrosive gases. This is due to the difficulty in confidently
predicting alloy corrosion rates and expected equipment lifetimes. The alloy
selection system for elevated temperatures ASSET project is greatly expanding
upon existing databases and software to enhance the ability of the chemical
industry to predict corrosion of commercial alloys in many different and complex
conditions found in commercial processes. Better corrosion management of alloys
under high tempurature, corrosive gas conditions will result in reduced energy use
and less expensive maintenance, increased process safety, cost-effective use of
expensive alloys in equipment designs, more confident use of lower cost alloys,
and improved competitiveness.

ASSET will utilize a corrosion database linked to thermochemical calculation
programs. The linked programs will use corrosion data measured under well-
controlled conditions to predict the corrosion rates for commercial alloys with an
initial database containing 5 million hours of data for 70 commercial alloys. This
project will generate corrosion data for an extensive list of alloys exposed to a
wide range of complex and corrosive gases at temperatures of 250° to 1,150°C.

ASSET Features

ASSET project technology helps industry manage
corrosion of high temperature process equipment by:

*  Gathering existing corrosion data
*  Measuring additional corrosion data

* Adding datato ASSET to expand the range of process equipment
conditions and alloy types to cover the diverse needs of industry

* Enhancing ASSET to evaluate process environment corrosivity and
to predict corrosion behavior in process conditions

* Providing the technology to industry
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Project Description

Goal: To develop and expand a high-temperature, gaseous corrosion information
system that will allow the chemical process industries to better identify and use
materials to fabricate high-temperature process equipment. ASSET will deal with
several of the most prevalent corrosion mechanisms in high temperature
equipment: oxidation, sulfidation, sulfidation/oxygenation and carburization.

Progress and Milestones

This project will encompass the three main task areas of software development,
thermochemical modeling, and alloy corrosion testing. The software development
task will make enhancements to the existing ASSET software. The
thermochemical modeling tasks will expand the applicable temperature range, use
accurate models for realistic alloys, and improve the ability to accurately evaluate
corrosive environments. Corrosion testing will expand the number of alloys in the
ASSET system and increase the accuracy of predictions with the existing alloys.
Tests will generate well-defined alloy corrosion for the wide ranges of conditions
found in chemical processes. These tests will measure the maximum depth of
corrosion thickness, and identify the types of corrosion products formed.

This project includes the following activities:

 Develop thermodynamic solution phase models for Fe-Ni-Cr-Co-O Systems
for oxides, metals, carbides, and sulfides over the temperature range of 250 -
1,150°C

« Complete sulfidation, sulfidation/oxidation, and carburization testing of alloys
in representative conditions

» Complete oxidation testing of alloys in conditions of low oxygen
concentrations, in air conditions, and in conditions of high oxygen
concentrations

» Complete upgrade and release of ASSET Information Based System

Commercialization

The commercialization of the project results will be an ongoing process throughout
the life of the project. Each company participating in the project will have
immediate access to the most recent version of ASSET and will be trained its use.
Participation in the project by the Materials Technology Institute (MTI) iallows more
than 55 companies to access the software as it develops and after it is finished.
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Special Metals Corp. Haynes International
Huntington, WV Kokomo, IN

Materials Technology Institute
St. Louis, MO

Foster Wheeler Development Corp.
Livingston, NJ
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